Introduction: Physicians are often patients' first point of contact for management of nontraumatic dental conditions (NTDCs). This study's aim was to evaluate the knowledge and practices of Ontario physicians in managing NTDCs, with a specific focus on antibiotic usage. Methods: A Web-based survey featured 4 NTDC clinical scenarios: irreversible pulpitis, localized acute apical abscess with or without systemic involvement, and chronic apical abscess. The survey link was distributed to active Ontario family and emergency physicians. The sample group was asked questions about their management of and experience with NTDCs, and demographic and practice characteristics were collected. Descriptive and multivariate logistic regression analyses were undertaken (P # .05). Results: Sampled Ontario physicians tend to manage NTDCs in a manner that is not consistent with evidence-based care. For irreversible pulpitis and for localized acute apical abscess with or without systemic involvement, most physicians would prescribe an antibiotic (57.4%, 84.8%, and 96.3%, respectively), and 23.5% would prescribe an antibiotic for chronic apical abscess. Approximately half the sample (52.9%) felt discomfort in managing NTDCs, and 85.3% felt they were inadequately trained to manage NTDCs. Conclusion: Areas that present opportunities for improvement in the physician management of NTDCs were identified, including the incorporation of further NTDC training in medical curricula and continuing medical education courses, and development and dissemination of guidelines for physicians in managing NTDCs. (J Endod 2019;45:263-271) 
I
n Canada, a significant number of nontraumatic dental condition (NTDC)-related visits occur in hospital emergency departments (1) and in family physician offices (2) . Studies indicate that 6.1% of Canadians have been treated at an emergency department for an NTDC (1) and that 5.4% of all Canadian emergency department visits are dentally related (3) . Visits to Ontario physicians for oral health-related diagnoses total approximately 208,375 visits per year, with an average of 1298/100,000 persons (2) . In the United States, 1.0% to 4.3% of all annual emergency department visits are dentally related (4, 5) , with the number on the rise (6) . As a result, for a variety of reasons (7, 8) , medical practitioners often act as the first point of contact for advice and management for patients with NTDCs. Aside from adding to the cost and burden of overall medical care, treatment of NTDCs in a medical facility places the onus of care on physicians who may not be equipped, trained, or aware of changing trends in their management. This highlights a need to ensure that those who provide care for patients with NTDCs are familiar with the current standards of care in their management. Although it appears some management of dental disease-related emergencies is taught in most medical schools and residency programs, it is limited (9) . There also is limited understanding about the level of knowledge practicing physicians have about NTDCs and how they manage them. This may prove to be significant because the vast majority of patients with an NTDC do not require the use of an antibiotic (10) ; yet, a recent study that examined US hospital data over an 11-year period (1997 to 2007) found a rise of 20% (from 47% to 67%) in physician-treated patients receiving antibiotics for NTDCs (11) . The inappropriate use of antibiotics is seen as a major contributor to the rising rate of microbial resistance seen globally (12) .
This study was undertaken to gain insight into the management of NTDCs by Ontario physicians. Our primary objective was to evaluate the knowledge and practices of Ontario family and emergency physicians with regard to the management of NTDCs, with a specific focus on antibiotic usage. Our secondary objective was to identify possible characteristics or factors that may be associated with undesirable prescribing behaviors.
Materials and Methods
This study used a cross-sectional web-based survey via Survey Gizmo (Boulder, CO), approved by the University of Toronto Office of Research Ethics (Protocol ID 31839).
Survey Instrument
The online survey tool was independently developed using the principles of Dillman et al (13) and pilot-tested among 17 physicians from the Faculty of Medicine, University of Toronto, to evaluate and validate the survey design, respondent burden, level of understanding, face validity, and feasibility of the planned data analysis. The survey instrument (Supplementary Appendix A) was then finalized on the basis of 3 principal domains, which were derived from our conceptual framework (Supplementary Figure A) : -Domain 1 focused on providers' source of medical education and demographic and practice information -Domain 2 focused on providers' (1) level of comfort in managing NTDCs and (2) knowledge and practices in treating NTDCs, with specific emphasis on pharmacologic management (antibiotic and analgesic prescribing) in 4 clinical scenarios. The 4 scenarios (1, irreversible pulpitis; 2, localized acute apical abscess without systemic involvement; 3, localized acute apical abscess with systemic involvement; and 4, chronic apical abscess) featured an adult patient in good health who presented for care because a dentist was not readily available ( Fig. 1 ). -Domain 3 focused on nonbiomedical factors that may influence prescribing decisions.
Survey Implementation
Family and emergency physicians practicing in Ontario were the target population. Inclusion criteria included actively practicing in Ontario as a family or emergency physician or being enrolled in a family or emergency medicine residency program. Exclusion criteria included not actively practicing medicine (ie, retired, license limited to academia). Scott's Directories' (Toronto, ON) physician database acted as the source of our sampling frame (n = 1123 physicians; including 1015 family and 108 emergency physicians). Survey distribution was multimodal (1 telephone, 1 fax, and 4 e-mail contacts), with contacts being made through Scott's Directories' communication services. No gifts or remuneration were provided to participants.
Sample Size Calculation
The method described by Armstrong and Overton (14) , which estimates nonresponse in surveys, was used in calculating our sample size (n): the size of the population (N), the proportion of the population expected to choose 1 of 2 responses (P = .5 to allow for maximum variance), the assumed sampling error (C = 0.05), and the Z-statistic of 1.96 (ie, 95% confidence interval):
. Accordingly, from the 13,445 total Ontario family (n = 13,131) and emergency (n = 314) physicians (15) , the required sample would be 374. However, because of anticipated inability to draw a truly random sample via Scott's Directories database and anticipated partial response rate, Scott's Directories' entire Ontario family and emergency physician sampling frame (n = 1123) was included.
Data Analyses
Data were analyzed via SPSS (v21.0, Chicago, IL). Responses were summarized using descriptive statistics, and differences among subgroups (ie, family physicians, emergency physicians) were assessed by Pearson c 2 test or Fisher's exact test. An "Overprescribing Index" (propensity to prescribe nonindicated antibiotics) and a "Narcotic Prescribing Index" (propensity to prescribe narcotic analgesics), both with values from 0 (minimum) to 3 (maximum), were derived for each participant based on the respondent's answers to the 4 clinical Figure 1 . NTDC scenarios presented to the sampled physicians. For each scenario, physicians were provided with the patient's chief complaint, relevant clinical findings, and an intraoral clinical photo. (A) Scenario 1: irreversible pulpitis; (B) scenario 2: localized acute apical abscess without systemic involvement; (C) scenario 3: localized acute apical abscess with systemic involvement; and (D) scenario 4: chronic apical abscess. Definitions of these nontraumatic dental scenarios, as described by the American Association of Endodontists (34) , are as follows. Irreversible pulpitis is a clinical diagnosis based on subjective and objective findings indicating a vital inflamed pulp, which is incapable of healing, often presenting with lingering thermal pain, spontaneous pain, and/or referred pain; this condition is generally inflammatory in nature rather than infectious. Localized acute apical abscess with or without systemic involvement is a continuum of the same condition, wherein an inflammatory reaction to pulpal infection and necrosis leads to a reaction characterized by rapid onset, spontaneous pain, tenderness of the tooth to pressure, pus formation, and swelling of the associated tissues, with or without systemic involvement (eg, pyrexia, lymphadenopathy, malaise, unexplained trismus). Chronic apical abscess is an inflammatory reaction to pulpal infection and necrosis characterized by gradual onset, little or no discomfort, and the intermittent discharge of pus through an associated sinus tract.
scenarios. For the Overprescribing Index, only scenario 3 (localized acute apical abscess with systemic involvement) was considered to warrant an antibiotic prescription. For the Narcotic Prescribing Index, scenario 4 (chronic apical abscess) was excluded, as this scenario did not feature a patient in pain. Pearson correlation coefficient between the scores of both indices was calculated. Associations between variables of the conceptual framework and these 2 indices were analyzed via multivariate analysis. First, outcomes for these 2 indices were dichotomized (scores 0-1, "Low"; scores 2-3, "High"), and univariate logistic regression was used to assess independent associations between these variables and high Overprescribing Index as well as high Narcotic Prescribing Index. Then, a multivariate logistic model was created, with stepwise selection being applied using those variables found to be significant in the univariate analysis. Odds ratios (with 95% confidence intervals) were reported for all univariate logistic regressions and for all variables significant in the multivariate model. The significance level of 0.05 was applied for all statistical analyses.
Results
A final sampling frame of 1012 physicians was included, with a response rate of 20.2% (204 completed surveys) (Supplementary Figure B) . The sample's practice and demographic characteristics are summarized in Table 1 . The characteristics of the sample were similar to the available Ontario family physician data (Table 1) .
Clinical Scenario Results
Antibiotic Prescribing Patterns. For scenarios 1 (irreversible pulpitis), 2 (localized acute apical abscess without systemic involvement), and 3 (localized acute apical abscess with systemic involvement), most physicians would prescribe an antibiotic (57.4%, 84.8%, and 96.3% of the time, respectively). For scenario 4 (chronic apical abscess), 23.5% would prescribe an antibiotic. There were no significant differences between family and emergency physicians in electing to prescribe an antibiotic (P > .05) for all 4 scenarios. Antibiotic preferences of the sample in managing NTDCs are shown in Table 2 . Amoxicillin was the most commonly preferred antibiotic in each of the 4 scenarios and overall (41.0%). Opinions regarding various "practice pressures" are reported in Figure 2 . In NTDC presentations where an antibiotic is not indicated based on the clinical findings, being unsure of the diagnosis (74.0%) was the most frequent factor that compelled physicians to prescribe an antibiotic. Analgesic Prescribing Patterns. Analgesic preferences of the sample in managing NTDCs are shown in Table 2 . When all scenarios were pooled, most of the sample (68.4%) selected non-narcotic analgesics, with ibuprofen most commonly selected in all scenarios. Narcotics were selected 21.9% of the time for irreversible pulpitis, 29.9% of the time for localized acute apical abscess without systemic involvement, and 44.1% of the time for localized acute apical abscess with systemic involvement (chronic apical abscess was excluded, as it did not include a patient in pain). The most frequently prescribed narcotic across all scenarios was a combination of acetaminophen/ASA with codeine (69.8% of all narcotics prescribed).
Comfort in Managing NTDCs
Physician comfort levels for various aspects of NTDC management and practices in treating NTDCs are reported in Figure 3 . Emergency physicians reported significantly greater comfort in all aspects of NTDC management when compared with family physicians (P < .05), except in performing an extraoral exam.
Knowledge Acquisition and Previous Education regarding NTDCs
Estimated numbers of hours of training received regarding NTDCs and practitioner opinions about their education regarding NTDCs are reported in Table 3 . Notably, receiving zero hours of NTDC training at the postgraduate level was reported by 39.6% of family physicians (vs 4.4% of emergency physicians), whereas very few (9.3%) physicians reported that management guidelines were available to them in managing NTDCs. Associations with Prescribing Behaviors The sample's mean Overprescribing Index score was 1.66 AE 0.89, whereas mean Narcotic Prescribing Index score was 0.88 AE 1.140. The Pearson correlation coefficient between these 2 indices was r = 0.1, indicating a weak positive relationship; however, this relationship was not statistically significant (P = .15). Univariate analyses examined independent associations between variables of the conceptual framework and dichotomized high Overprescribing Index, with 9 variables found to be significantly associated with high Overprescribing Index (Table 4) . A subsequent multivariate analysis demonstrated 2 remaining factors significantly associated with high Overprescribing Index; namely, practicing in smaller communities (odds ratio 3.04, 95% confidence interval 1.35-6.85) and pressure from the patient (odds ratio 3.01, 95% confidence interval 1.65-5.52). Univariate analyses failed to identify any significant associations between variables of the conceptual framework and high Narcotic Prescribing Index ( Table 4 ); for that reason, no subsequent multivariate analysis was undertaken. 
Discussion
This cross-sectional study was designed to evaluate the knowledge and practices of Ontario family and emergency physicians when managing patients with NTDCs, and to identify factors associated with their prescribing behaviors. This is the first study to look at scenario-specific management decisions by physicians in managing patients presenting with NTDCs. Overall, most of the sample said they would prescribe antibiotics for an NTDC scenario in which an antibiotic prescription was not indicated. Overprescribing behavior was significantly associated with practicing in smaller communities and with patient pressure. When prescribing an analgesic for patients presenting with severe dental pain, approximately one-third of the sample would choose narcotic analgesics. Fewer than half of the sample felt comfort in overall management of NTDCs, whereas a large majority felt that their medical training did not adequately prepare them to manage NTDCs.
In managing NTDCs, antibiotics should be prescribed for an otherwise healthy individual only when there is systemic involvement (eg, pyrexia, diffuse swelling) (16) . In the NTDC scenarios presented, only scenario 3 (localized acute apical abscess with systemic involvement) warranted an antibiotic prescription; yet, when management decisions for scenarios of irreversible pulpitis, localized acute apical abscess without systemic involvement, and chronic apical abscess were pooled, 55.2% of our sample prescribed a nonindicated antibiotic. This compares with inappropriately prescribing antibiotics 55% of the time for acute respiratory infections (17), 82.3% of the time for acute rhino-sinusitis (18) , and 41.2% of the time for urinary tract infections (19) . Our study found no significant differences in the antibioticprescribing patterns between family and emergency physicians. This was somewhat surprising, as, when compared with family physicians, emergency physicians are exposed to a greater number of NTDCs per year and have had additional postgraduate training in NTDC management. Practitioner agreement with the following statements:
Agree, n (%)
My medical training adequately prepared me to treat dental emergencies (ie, pain, infection). 30 (14.7) More training should be incorporated into medical school curricula regarding treating dental emergencies.
189 (92.6) I have had adequate training in administering an intraoral local anaesthetic for temporary pain relief.
38 (18.6) I have had adequate training in incision and drainage of a localized intraoral swelling.
30 (14.7) There are management guidelines or protocols available to me (issued by medical or dental associations/groups) on treating NTDCs.
(9.3)
Scenario 2 (localized acute apical abscess without systemic involvement) may present somewhat of a "gray area" for physicians. Under the current indications, prescribing of antibiotics for localized acute apical abscess without systemic involvement would not be justified (16) . In clinic reality, however, an acute localized abscess may progress in different directions. The infection typically spreads along planes of least resistance and may lead to one of the following: (1) eventual drainage through gingival tissues, leading to draining and relief of pain (eliminating the urgency for definitive dental treatment), or (2) extension of the infection beyond the alveolar bone to involve fascial Clinical Research spaces around the face and oral cavity (20) . If there are no signs of a spreading infection, current indications would not support use of antibiotics (16); however, as there may be fear of a spreading infection, particularly if a patient will be unable to see a dentist for definitive treatment within a reasonable time period, consideration may be given to prescription of delayed antibiotics, that is, providing the prescription but advising the patient to delay its use in the hope that symptoms resolve or do not progress before receiving definitive treatment. The American Association of Endodontists 2017 "Guidance on the Use of Systemic Antibiotics in Endodontics" in fact supports such an approach: "One strategy that may be useful is to educate the patient about the signs and symptoms of a spreading infection and give the patient a 'stand-by' antibiotics prescription. The patient would only fill the prescription and call the prescriber's office, if he/she perceives this type of infection to be occurring, prior to receiving definitive care" (16) . A Cochrane Review that looked at delayed antibiotics for symptoms and complications of acute respiratory tract infections found that delayed prescribing resulted in 32% of patients using antibiotics compared with 93% of patients who received immediate prescriptions, albeit, not prescribing antibiotics at all resulted in the least antibiotic usage: 14% of patients (21) . As such, delayed antibiotics appear to be an effective approach to reducing the inappropriate use of antibiotics. Antibiotic overprescribing behavior was significantly associated with practicing in smaller communities and with patient pressure. Practicing in smaller communities may be associated with reduced availability of dental professionals as compared with major urban centers (22) . This probably acts as a barrier in patient access to dental care for definitive treatment of NTDCs, possibly leading to a greater Figure 4 . Flowchart: sign/symptom-based approach for NTDCs. NSAID, nonsteroidal anti-inflammatory drug. Note: This simplified approach does not account for the possible variety of dental symptoms and does not attempt to differentiate between different causes of dental pain (eg, irreversible pulpitis, localized acute apical abscess), as this is generally not necessary for the physician to establish. Instead, this approach focuses on simplifying the physician's interim management of this patient, before the patient being able to seek definitive treatment with a dental professional. It should be noted that all patients presenting with nontraumatic dental conditions should be referred to a dental professional for diagnosis and definitive treatment; symptoms may ebb and flow over time, but, without definitive treatment, recurrences (and possibly visits) are inevitable. The suggested analgesic regimens are based on those recommended by Haas (35) , and the suggested antibiotic regimens are based on those recommended by the American Association of Endodontists (16) .
impetus for physicians in smaller communities to prescribe antibiotics. Our finding of an association between antibiotic overprescribing and physician tendency to prescribe antibiotics due to patient pressures is in agreement with previous studies (23, 24) . We anticipated that those in the sample with fewer years of experience would have lower Overprescribing Index scores, due to their more recent and up-todate education; however, this was not supported by our findings. This is consistent with a study of Canadian family physicians and dentists that found similar antibiotic prescribing practices among those who had been in practice for 20 years or more and those in practice for less than 20 years (25) .
This study has some limitations. First, with the recently implemented Canadian antispam legislations, it proved difficult to access a larger sampling frame of our target population, as the medical associations representing our target groups were unable to distribute the survey on our behalf. As a result, our sampling frame included only physicians enrolled in Scott's Directories' e-communication list, ultimately leading to inherent selection bias. Second, our survey had a response rate of 20.2%, which, although small, is within the expected range of our target group as reported in recent publications (5.7% to 38.0%) (13, 26, 27) . Although maintaining high response rates is desirable, evidence indicates that physician surveys are more resistant to the effects of survey nonresponse than other types of surveys (28) . Studies of physician surveys have compared responders and nonresponders in terms of background characteristics, with most studies showing no or only minimal amounts of response bias (28) . Likewise, it should be noted that a survey's response rate is at best an indirect indication of the extent of nonrespondent bias, and attention should instead be devoted more to assessments of bias and less to specific response rate thresholds (29) . Accordingly, we assessed the generalizability of our sample to the Ontario physician pool by comparing our sample characteristics with Ontario family physician characteristics from recent National Physician Survey (NPS) data (Supplementary Table A) . Although an intergroup statistical comparison was not possible (ie, NPS data are not census-based), the characteristics of our sample appeared to be qualitatively in line with NPS data. This suggests that there was unlikely to be a significant response bias, even though our sample size (n = 204) fell short of our a priori calculated sample size (n = 374). Nonetheless, because comparison of our sample with the NPS data cannot be statistically verified, some caution should be exercised in interpreting our sample's representativeness. Future surveys may consider additional means to increase response rates, namely financial incentives, additional follow-ups and reminders, reduced survey burden (ie, shortened survey length), personalizing each e-mail, adding the updated response rate to reminder e-mails, and stating the average time it would take to complete the survey in the title of the email (26, 30) . Third, in any scenario-based questionnaire, there may be issues associated with interpretation of the scenarios by the sample. Although intraoral photos may in particular be open to interpretation among different practitioners, the clinical findings that were provided in writing for each scenario were more significant in directing the physician's management, hopefully minimizing the influence that varying interpretations of intraoral photos may have had on their management decisions.
In conclusion, participating Ontario physicians report NTDC management practices that are not in line with evidence-based care. This study identified 2 areas that may present opportunities for improvement in physician interim management of NTDCs. First, as sampled physicians report minimal training regarding NTDCs in their medical training, the incorporation of further NTDC training into medical curricula and/or development of a continuing medical education course should be considered. We believe teaching of intraoral local anesthetic and incision and drainage procedures may be a valuable component of such additional training. Second, with few physicians reporting the availability of guidelines in managing NTDCs, the development and dissemination of guidelines should be a priority. We propose such a guideline in Figure 4 . 
